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[Asf] 

Li[Cr x Li(i/3- x /3)Mn( 2 /3-2x/3)]02 (0.1 ^ X £0.5) 7^^ ^ oj^^^-g- 

^^H^r 31- aMl B)l ol E ^olc^-Afol ^ (Cr3 
(0H)2(CH 3 C0 2 )7) £ <>MN°lS EflE^>o]c efl olE ((CH 3 C0 2 ) 2 Mn • 4H 2 0)7l- 

-S-71 <£^a]^ Li[Cr x Li (1/ 3- x /3)Mn (2 /3-2 x /3)]0 2 (0.1 < X £0.5) 2. 

31 (precursor) <l>5}-# ^^tr^-. #7l ^V^-# -g-^hg; JI^JIS 7^s}<^ # 

# 7H^ ^>s}-# £lhg- ^^t>cf. 

JE. 1 
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E)# ol^^l-g- ^2-0^ el fl-^l-^^Tll ^l-^ wj-^ {Synthesis of 

layered lithium-chromium-manganese oxides as cathode material for lithium batteries} 
[51 ^ ##fr -g^l 

H 2^ -g- t^ofl 4€- u o v ^°ll ^#-^#-^>^l 4>S*-#£] XRD 

(power X-ray diffraction) Bfl€-§- M-Ej-Hfl ^eflSoltf. 

(scanning electronic microscopy) ^l-^l 0 ]^-. 
£ 4^ -g- ^ofl 4^ 3*H ^€ <tr^-§-2] tfl&^ol 

^ y o V 3. ^H3# M-ErHB ^SL^cf. 

£ 5tt ^ofl 4= «^ofl ^€ f-iELf-^Tfl ^>Sr#^ *><>1#*8 

(cycling) ^-§- M-^-^ ZLSflsojcf. 

€■ 3» °1 *flS ^r*r a-LiFe0 2 

20-5 



1020020075395 ^*>: 2002/12/23 

<7> ^Bfl, al#-^?fl ^5r-§-(Li x Mn y 0 4+z )^ 7l^-o.^ *M Mn^l *}bH -^-gr^iLiS. 
Cr o. &7)3%n*l ^M3°l -^tr ^#-^l-- D o v ^Ml ^# *H^r3^r 

0^7} ^o] o)-o]^ £t} (ultff^ a*] ^15,858,32451 1^1, ^# 

^(N 2 ) 7>i ^71^]^ l^SRr ^^o] i^-S)^ olcf. ^ 7l#oH n} 

€■ ^VSJ-I-* ^}-§-?r slf- ol^r^HH, y o v € -§-^^r 120 ~ 190 mAh/g 

^1 jl^s. ^Kg-j^Hl #£-*}*l ^r£4. ^&)^h MrH Mn 4+ <>l-& 

^HflS. ^ll<5Rr Li[Li 1/3 Mn2/3]0 2 ^ 7l£-°.5. *H , Mn^- 47>S -H-^)^^ Cr3+, Li + 
, Mn 4+ [Lii/ 3 Mn 2 / 3 ]7} *>*l*Rr *>2H *l€:f-°-S*1 ^ 200 mAh/g2l fe£ w>V*l 

-§-^ *ti3-£ el#-a^~^?V7fl ^isfl- [Li[Cr x Li ( i/3-x/3)Mn(2/3-2x/3)]0 2 (0.0 < 

X <1.0)]^- tH*}^. (J. R. Dahn et al . , Journal of The Electrochemical 
Socidety, 149(11), A1454-A1459, 2002) 
<8> AVsj-^.^. ^*>7l 3*H, cf^(Dahn) ^ £ 3-§-<3# ^ 

-g-Qflofl i=.ol ^ oV £u)o ^ (NH 4 0H)# pH = 10°1 ^ nfl^l ^7>3H nll^-o] -g-^Tll 

^tr€ oil- ^ o] Til- A>-g-*H i30"C<fH ^l^r ^°J: 7><t*H £3^1 

71^ «<K1^ *r-§-*r£ch °l£r ^ y o v ^^l 3*H «*(pellet)-g- W 

^ ^^-(argon) ^H7HH ^^c^ 
<9> Aj-7]^ ^ofl 9]^, oy^^o] ^ m.a^ ^ ^#-3l-^?_Ml 

AVsJ-i-g- <2^r ^ 91°-^, ^S^Hr |7M p h 2:^ 4^1 *r ^# Ml (precursor) 
^^A]7l^ ^0} ofl-f ^-^-5>r4. SEtV, &wl^ o>5^- 7>^:# Af-g-^H^ 
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<10> £ t^o} #7l*V #5fl 7}^o\)^9] ^^*>J17> <5j-^ ^ ^ 

^12: #7> g ^ofl 3# °l*>*l*|-§- ^l-^-^^) #2}-§-i- tfl^ 

<n> # 7 1 -^3* ^«>7l £ 4€- el# °l* r 3i*l-§- ^f-3f-^l 

#Sr#£| *ll2 ^^Htt 31- oHlBflolE 5>o]=^-A>ol= ( C r 3 (0H) 2 (CH 3 C02)7) ^ '"o 1 - 
Zt o>^EflolE EflM^>ol^eflo}E ((CH 3 C0 2 ) 2 Mn • 4H 2 0)7> £^ *r-8-*M Bl* *}°1^ 
^-A>olc (Li0H ) ^-g-«5«-g- ^7^H ^tr "HI ^^W. #71 *M1 4]^* ^ 

diAl^ Li[Cr x Li a /3- x /3)Mn( 2 /3_ 2x /3)]0 2 (0.1 < X <0.5) JE.^] (precursor) <£$r 

1- e-^-a- #7] s.*fl ^-a- ^Sf 7H^ #3*1- 

<12> #71 2.^1 £1M; ^<5 r 7) JflSH, #71 ^j^^Ei 4^ ^°1 

^llTlSli^ #71 *H1 7V^^4. ^ ^, #7l 7>^^ n]>*fl ^eflolEofl 

A-l 7}<1*H ^^l^lCf. Ol ttfl, v]^ ElEf^ jL<iHl #Efl<HH «S^1?1 

<13> ^6\) ^ E]f-3f-^7l] #2fl-^ ^12 ^ofl^m #7l 3.2ft #3*1- & 

1^E]^>7l flSH, #7l #S)-1- 650 - 700°C^ ^$H1*| ^ 
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£)^r afll -BrSLS. lx} ^^t}. ^7) 1*> ^>^1" #7] 1 

*} ^# -*7l afll ^12 £r£S. 2*r l^t^. #7l 2 

t^^r -&7l^<HM <8«fl*H f <#7] A2 900 ~ 1000 TC Si 4d«? 

&*}. ^71 ^}^t -g-lM: 2*} I^Bltb * ^ v^z^-Al^rf. 
<w> £ i£^ofl tcj-aig ^ Tg 7 y ^ ^.^ofl eq^a} ^-g- o]z}#x]%. Ell-- 

<17> s. i-g- ^-S^, ^ £!-§• oHlEflojE ar>o.lcs.A>ol= (Cr 3 (0H) 2 (CH 3 C0 2 ) 7 )£l-, 

D o v # °H|efl°le EflE^ol£eflo]E ((CH 3 C0 2 ) 2 Mn • 4H 2 0)7> afll ^-g-^-§: aflSt!: 

(#31 10). °1* a-g- oHHoje ^ojc^ol^ (Cr3 (0H) 2 (CH 3 C0 2 ) 7 ) 2} 

D o v 7i aH)3Mje eflE^H^-eil 0 lS ((CH 3 C0 2 ) 2 Mn • 4H 2 0)» 2^«H #7)1 f^^l -§- 

<is> zl 3f- f ^7] ^r-g-^ofl El# *r°l^-^M-^(Li0H) ^-§-^* ^7>*><^ 5«J 

(homogeneous)?!: °H1 ^*i(fine precipitation)-!: (#711 20). °1 nfl , #7l A 
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(stirring)^. Bl# *M H.**WS.(LiOH) ^-§-^ 2:#«l^r ^-^ (J. R. Dahn et 
al., Journal of The Electrochemical Socidety, 149(11), A1454-A1459, 2002)41 4H3 
<4 9X^r Li[Cr x Li(i/3- x/3 )Mn( 2 /3-2x/3)]02 ^ d\ 7 )*\ *^^r 

0.1 < X < 0.5, »MM**41fe 0.1 < X < 0.23. *r4. x 7} 0.1 °1*1-°1 -2- . 

#(orthorhombic phase)^- 7}^\ ^Mr°] H o v 3l 0 l 2 i^Ctwo step)-2_S 

S^t, X 7} 0.5 ol#o_s T^ig ^ISl -g-^=o] ^Vcfl^ 0.3. ^M^t}. 

<19> #41 204H 4l^£ #7l nl 4| ^-fr 7}<I3H cf ^ o] a. £ ^ a].^ 

412:^4 (#41 30). -y-Aflai -g^s}^, ^ #7l D 141 7><1*H #7l ui41 

^^i^^-Ei 4171$ £<4*! E]Ef ^-(titanium) Jl^^l 

*r<4 SM-elMHOiot plateHH 7><ttr^. °1 °fl , #7l *141 ^^o.S^-^ ^t} 
^7} ^<HM->11 ^tj-. ol igHsHr ^3 iflofl 5L$sH 21^ aMNMS7l(-C00H) 

°\ ^-g-ofl o^*V ^olnf. <£± jz^-g. 71*1^*1 £lM-^ 71 ^ 1HH ^*fl cf^°l €■ 

S41 (precursor) #Sr# ^#$i=k 
<20> ^Tfl 304H <2<4^ 5.41 #Sj-# ^ 650 ~ 700*03 ifl4H *]*»S\^ 

411 £rJE.(Ti)S 3*R> ^ 1*} 1^3$^ (#41 40). #71 1*> 1*1 2W Sl*H # 

71 S.Sfl| #S># -g-lHl #<4- -^-71 #^ol ^^1 4| 71 S\JL, #71 £41 #5># ^ 

31 ^27} ^# 7-2i3- ^2j-^H4. 

<21> #7l 1*> l^el^ #2|-1- ^4^1*1 * (CHI 50), #71 ^il]^ AV2).o. a 

-^7l^4H ^-71 4)1 ^(Ti) ^.Cf ^ 412 £r£(T 2 )3L 12Al^V oi# 2 ^> 1*1 

e|s>ZL (13:41 60), ^ ^zKquenchingMl*!^ (#41 70). #7l 2*} 1*13*13] 412 £ 

£.(T 
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2 )tt ^ 900 ~ lOOOrs] vfloflAi ^nfl^tf. ^-71 2*V <I*ieH ^71 ^sH- 

^ ^-LiFe0 2 3.$^ ^^>S. ^^-£)<^ ^^^1 ^2:* 7}*)^ ^iHKsingle 

phase) ^t}. 

<22> o]^, £ ^ 2 H ^o]l rcj-e} #3^* ^gtr ^ 

<23> tHjofl 

< 24 > at oMI^MH *>ol = s.A>ol= (Cr 3 (0H)2(CH 3 C02) 7 ) , «HHI°lS 

ol = eflole ((CH 3 C0 2 ) 2 Mn ■ 4H 2 0), ^ sHjel^aH c ( L iOH)# z]- 
4 ^fH^l -g-^^^cf. ^71^, ^^j77.> ^ -y-s?-*^ 2^1 4^ 
^ 3^ 4^ ^oj-cf. 

<25> (i) 2:^o] Li1.27Cro.20Mno.53O2 Si LiOH 10.84g, (CH 3 C0 2 )2Mn • 4H 2 0 

26.39g, Cr 3 (0H) 2 (CH 3 C0 2 )7 8.67g. 

<26> ( 2 ) 21^0} Li1.2sCro.15Mno.57O2 ^ ^"f, LiOH 10.96g, (CH 3 C0 2 ) 2 Mn • 4H 2 0 

28.22g, Cr 3 (0H) 2 (CH 3 C0 2 ) 7 6.45g. 

<27> (3) 2-^0] Lii. 30 Cro.ioMn 0 .6o02 ^1 ^-f, LiOH 11.13g, (CH 3 C0 2 ) 2 Mn • 4H 2 0 

29.71g, Cr 3 (0H) 2 (CH 3 C0 2 ) 7 4.33g. 

^-71 SA]^ tfj-Sq. Z>^ ^-5}.°. ^ofl U}-^ A^l-o} 4 A>-g-^ ^ofl cfl^ s> 

oJcs-AH-E-CLiOH)!- -g-«flAl7]7l of 70 m l^ ^-^7)- ^A^Jl, 3* <>H)Eflol 
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EMSt ^r-§-°JHl $7 r *rSai=h zl 3*r, ^gtfs) nl^fl ^(fine 

precipitation)^ ^^S)^rf. 
<29> a o V 7 1 nj^l ^-g- EjEHf Jr^ofl ^ c^H 7}<I*M aflT^a^. °1 «fl , ^ 

^2}-7> ^^^Cf. o) ^-71 OH] IfS)^ ^H]Bfl^>1^7l(-C0OH)^ 

^-g-ofl ?H4. o]^- ^ sHHH 71^1 7> ^|*>^>H *¥8"%<>] €■ 5- 

31 (precursor) #3-1- ^^^i9X^. ^€ 2-^1 ^sf# 700 ^£5. 3 

(air) £^7HH 900 M 12^1 # ol# <^e]*r ^ -g-^r ^ ^( quench ing)*H 

€«Hr a-LiFe0 2 A J-(phase)^ #s|~l-# ^^4. 
<30> £ 2^ ^-71 ^-^HH s]#-a.*- D J-^:^ XRD (X-ray 

diffraction) afl^ ^ojcf. E 2 ^ 5§7H1 *l~§-€ Lii. 27 Cr 0 .20 

Mn 0 .530 2 (x = 0.20H&tr. £ 2^1 ^r^r £°1 , #Hfl 7l#ofl tt}-^ oj-^u) .g- 

^12:^ Li[Cr x Li(i/3- x /3)Mn( 2 /3-2x/3)]0 2 (x = 1/3)3 ^-f^r XRD aflli 

<31> £ 3f ^<HHH ^2:^ Li1.27Cro.20Mno.53O2 (X = 0.20) o_ 7>*1 ^ 

f-a-^- a 0 >^>7j] <4-S|-l-^ ^>^7V^d1^ (scanning electronic microscopy) ^>^l 0 lcf. 
i 3*1H s^^; ^ SU^ H>sq- ^•o] > ^-71 *r ^-e^ *Mltr 

(hexagonal) ^7}*5. &t}. 

20-11 



1020020075395 2002/12/23 

<32> £ 4^ ^71 ^^oflAi ^€ elf-^f-^Tj-Til ^1"^ ^ y o V ^l ^H3^ 

85#^%, S-3i*fl 7.5 ^ wl-oicl 7.5 f^%« ^ *)l^tr ^ ^ 

tf^-g- 7HV5ii=f. ^i«fl^S.fe EC:DMC = HIS -§-*lH LiPF 6 1M -§-*fl*l 3l 

<33> £ 5^ #7l ^^MHH 43i& ^#-3.1-^^:711 ^0]^ (cycling) -i? 

<34> ^w o v^ 12 mA/g-2.^ *H 2.0 ~ 4.9 V ^3HH # y o v 3l ^ ^ 

258 mAh/g£] 2,71 20 *}°}^ °W ^*}*}^. °l^r ^efl 7l^ofl u}.^. 

<35> th^l e)«- °1 *r3i*l-§- e)l--3.^-^?J:^ ^js ^^Htt a# 

°V y Hl E fl °1 — SW^-^W^ ( C r 3 (0H) 2 (CH 3 C0 2 ) 7 ) ^ ^ <>MI3MS. 3lJ= ^<?H^1°1 
E. ((CH 3 C0 2 ) 2 Mn • 4H 2 0)7> ^-g-^^1 e}f- *Hj=1=-a}o1 j= (LiOH) ^-§-^ ^7}*} 

Li[Cr x Li (1/ 3- x/3 )Mn (2 /3- 2x /3)]0 2 (0.1 < X ^0.5) ^ 2] (precursor ) 

# ^ ^ Jl , ^"71 ^2r# 7>1^^ 7>X]^ AV^ # ^ 
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<36> ^cfl rc}-^ &)#-3.#- n J-l!:^ s|- 1-^1 U-fH*l^ 7l^ LiMn0 2 §^ 

-^2: LiMn 2 0 4 ^ ^(spinel) ^-g-^^^l <J-S}#4^ cf^- a -LiFe0 2 

Sj- ^ pH I£fe itHi+olM (overnight) 7 r «l*M 2*11 (precursor) 

-g-lM- ^ ^-^-SfZL Al^Vol ^o] 2^-8: 71^1^1 &2^ o}h 

-£4 ^7>^ 7fil- A}-g-§>*] tA£S, ZL ^12: 4^°1 ^2: ^7>7> 7] 

^^>cf. BEtr, cf^"^ 2-*)l ^>5rl-^- 900°C^ JL^H 12*1*1: ojAj- «g^s|^-o.S.^ , oV 

3f o^BflolE ^-g-^ofl ^7>*V ^ iHti]-(stirring)*>^ <*o^l^ ^2^1, zl ^2: 
4^°1 n fl-f *M1 ^^l 7>1 *H s.^s)<H safe <>> 

^EflolE7l(-C00H)^ a>-g-AS <?1*H 4^ <+5r# -gr^ ^^£S, 1*1 

<37> n^H, ^ 1^1 4^- ^IHI 3lfl-3*-^?>7il ^V5r#-i- 7-]^tr ^-7>S 

Cfl^ ^ 5U2^ , w o V^ofl *fl2:^ Slfl-£il-^7j:7ll #3*-#£- ^ 
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[3^8" 11 

H-§- 0>4Efl0]E 5}0|cSAf0l£ (Cr 3 (0H) 2 (CH 3 C0 2 ) 7) 3? <>MHH^ 31 M 

&t-*>ol^eflolH ((CH 3 C0 2 ) 2 Mn • 4H 2 0)7> ^-§-°JH| tsH jel^-aH c ( L iOH) *r-g- 
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